**Specifications Table**TableSubject area*Biology*More specific subject area*Bioinformatics, Evolutionary biology*Type of data*Table, text file, and figure*How data was acquired*The phylogenetic trees were constructed by MEGA. The motifs were analyzed from MEME. The CodonW result was produced by CodonW. The sequences of HGT genes were sequenced by Sanger method.*Data format*The organism list, PCR primers and sequences were Raw. The phylogenetic trees, motifs and CodonW result were analyzed.*Experimental factors*33,638 protein-coding genes from Octopus bimaculoides, Protein sequences of 2774 bacteria, 26 protozoa, 50 fungi, 12 plants and 7 vertebrates were included for analysis*Experimental features*The HGT determination process was composed by three rounds of BLAST alignment and two rounds of phylogenetic analysis.*Data source location*All genomic sequences were collected from the NCBI and KEGG ftp site. Octopus bimaculoides for gene clone was collected from Shenzhen, Guangdong province, China.*Data accessibility*All the data are contained in this data article.*Related research article*Ancient Horizontally Transferred Genes in the Genome of California Two-Spot Octopus, Octopus bimaculoides (in press)*

**Value of the data**•Molluscs are highly diverse and second only to arthropods in numbers, while the HGT studies are still insufficient. We report of the existence of HGT between bacteria and mollusc.•12 HGT genes were sifted out in the genome of octopus by the standard of phylogenetic incongruences, which were nested within bacteria homologs.•PCR assay was performed to clone the cDNA fragments of HGT genes, validating the existence and expression of the HGT genes.•The motifs were similar in proteins of the horizontally acquired Zn-metalloproteinases, but differed to endogenous proteins.

1. Data {#s0005}
=======

Twelve HGT genes were validated as a result of three steps of BLAST search and two steps of phylogenetic analysis in 33,638 proteins of *O. bimaculoides*, which were aligned against the protein sequences of 2774 bacteria from NCBI (Supplementary [Table 1](#s0040){ref-type="sec"}), 26 protozoa, 50 fungi, 12 plants and 7 vertebrates from KEGG ([Table 1](#t0005){ref-type="table"}). XP_014767445.1 (ZnMP1), XP_014774680.1 (ZnMP2), XP_014776931.1 (ZnMP3), XP_014776937.1 (ZnMP4), XP_014781458.1 (ZnMP5), XP_014782361.1 (ZnMP6), XP_014783435.1 (ZnMP7), XP_014779995.1 (ACS), XP_014783568.1 (D-AL), XP_014784751.1 (PGS), XP_014788506.1 (SRL) and XP_014790670.1 (UCP) were sifted out by the standard of phylogenetic incongruences, which were nested within bacteria homologs other than the vertebrate homologs. The phylogenetic trees were demonstrated in [Fig. 1](#f0005){ref-type="fig"}, [Fig. 2](#f0010){ref-type="fig"}, [Fig. 3](#f0015){ref-type="fig"}, [Fig. 4](#f0020){ref-type="fig"}, [Fig. 5](#f0025){ref-type="fig"}.Table 1Eukaryote genome sequences used in this study.Table 1fugu (50)plant (12)vertebrate (7)protozoa (26)Zygosaccharomyces_rouxiiZea mays (maize)Xenopus (Silurana) tropicalisTetrahymena_thermophilaYarrowia_lipolyticaThalassiosira_pseudonanaTakifugu rubripesTheileria_annulataVitis vinifera (wine grape)Sorghum bicolor (sorghum)Taeniopygia_guttataTheileria_parvaVanderwaltozyma_polysporaRicinus communis (castor bean)Oryzias latipesToxoplasma_gondiiUstilago_maydisPopulus trichocarpa (black cottonwood)Gallus_gallusTrichomonas_vaginalisUncinocarpus_reesiiPhyscomitrella patens subsp. patensDanio rerioTrypanosoma_bruceiSclerotinia_sclerotiorumPhaeodactylum_tricornutumAnolis carolinensisTrypanosoma_cruziSaccharomyces_cerevisiaeOryza brachyantha (malo sina)Plasmodium_bergheiSaccharomyces mikataeOryza sativa japonica (Japanese rice)Plasmodium_chabaudiSaccharomyces paradoxusCyanidioschyzon merolaeplasmodium_falciparum_3d7Scheffersomyces stipitisChlamydomonas reinhardtiiplasmodium_falciparum_dd2Schizosaccharomyces pombeArabidopsis thaliana (thale cress)plasmodium_falciparum_hb3Postia_placentaPlasmodium_knowlesiPodospora_anserinaPlasmodium_vivaxPichia guilliermondiiPlasmodium_yoeliiPhanerochaete_carnosaParamecium_tetraureliaPhanerochaete chrysosporiumMonosiga_brevicollisPenicillium_rubensLeishmania_braziliensisOstreococcus lucimarinusLeishmania_infantumOstreococcus tauriLeishmania_majorNeosartorya_fischeriGiardia_intestinalisNeurospora_crassaEntamoeba_disparLodderomyces_elongisporusEntamoeba_histolyticaMagnaporthe_oryzaeEncephalitozoon_cuniculiMalassezia_globosaCryptosporidium_hominisMoniliophthora_perniciosaCryptosporidium_parvumKluyveromyces_lactisBabesia_bovisKluyveromyces waltiiKomagataella pastoris GS115Laccaria_bicolorLachancea_thermotoleransFusarium_graminearumDictyostelium_discoideumDebaryomyces_hanseniiCryptococcus_gattiiCryptococcus_neoformansCoccidioides_immitisClavispora_lusitaniaeCandida_albicansCandida_dubliniensisCandida_glabrataCandida_tropicalisAshbya gossypiiAspergillus_clavatusAspergillus_flavusAspergillus_fumigatusAspergillus_nidulansAspergillus_nigerAspergillus_oryzaeBotryotinia fuckelianaFig. 1Phylogenetic analysis of the octopus ZnMPs and their homologues.Fig. 1Fig. 2Phylogenetic analysis of the octopus D-AL (XP_014779995.1) and their homologues.Fig. 2Fig. 3Phylogenetic analysis of the octopus PGS (XP_014784751.1) and their homologues.Fig. 3Fig. 4Phylogenetic analysis of the octopus SRL (XP_014788506.1) and their homologues.Fig. 4Fig. 5Phylogenetic analysis of the octopus UCP (XP_014790670.1) and their homologues.Fig. 5

CodonW was employed to investigate the codon usage bias among the HGT genes, conding genes in the genome of *O. bimaculoides* and donor bacteria. Supplementary [Table 3](#s0040){ref-type="sec"} indicated the PCA details in the CodonW analysis.

To validate the existence and expression of the HGT genes, PCR assay was performed to clone the cDNA fragments of twelve sifted HGT genes, with the cDNA synthesised from the hepatopancreas mRNA of octopus used as a template and primers in [Table 2](#t0010){ref-type="table"}. The specificity of PCR results was evaluated with agarose gel electrophoresis with ethidium bromide (EB) staining. Following this, after being extracted from agarose gel, the PCR products were sequenced to further validate the expression of the HGT genes ([Table 3](#t0015){ref-type="table"}).Table 2Primers used in this study.Table 2Gene nameProduct Length (bp)Primer sequence (5′--3′)XP_014767445.1248F: TGCCTAATGAGGAAGAACAAGTCR: TGCCTAATGAGGAAGAACAAGTCXP_014774680.1544F: ACGGATTCAGCACCAAGCR: CATTGCGGAAATAGCAGTCTXP_014776931.1291F: AACCCGTCCTTAGACAAAGTGR: GCATGGTTTAATTCCCACAAXP_014776937.1316F: ATATTGCGTGTTCATTACGGGR: TGTCCAAGGATGGGTCTGCXP_014779995.1263F: CTTGACTGTCGTCCCTTGCR: GGATTCTGCTAAAAGCACCCXP_014781458.1293F: AAACGCATTTTGGGATGGR: CAGATTCATTGTCTAAGGAGGGXP_014782361.1332F: GGTTTGGCAAGCGGTTTTR: CCAGTGAGTAAATGGTCAGCAAXP_014783435.1260F: CCAGTGAGTAAATGGTCAGCAAR: TTCTTCAGGGACCGCACTTXP_014783568.1274F: GGCTGGAACTGAGAAAACCCR: CCAGTATGACCCCACGAACAXP_014784751.1489F: CCTTGGATGTTGGTGGCAR: GCTTGGTTGGGATCGTTCTTXP_014788506.1509F: ATCATTCAAGATACGCAACGCR: CCATACCGGAAGAAAGAGCAXP_014790670.1331F: GTTCCCTTTCTACACGGCATTR: GGCTTTCTCAGCTTTCTTTCGTable 3Detailed nuclear sequences content of HGT genes validated by PCR.Table 3IDSequenceXP_014767445.1TGCCTAATGAGGAAGAACAACTCTATCACGTCAACTGCAAAGATGGTACGAAAGATGAAGCGAACGGAGCTTATTCTCCGATAAATGATGCTCTTTTCTATGGCAACATCATCTACAGTATGTGCATGGAATGGCTGAAAGCTCCTCCGAAAAAGGAGTTGCCTATGGTCTTCCGTGTGCACTATAGTAACGATGTGGTGAATGCTTTTTACAATGGCAGAAACTTTACGTTTGGTGATGGAGACTGGXP_014774680.1ACGGATTCGGCACCAAGCGTACAAGGAACAAACATCAAAAAGTACCACGAAACTTATCGAGGACTTCCAATGTTTGATGCCAGCCTCACTGTGGAGACGGACGCCAAAAGCCATGTGTACACTGGCCAGGTGACAGGTAAACTGGTTCAGAACCTTGATGATGACATCAACTCTACAATACCAAATGTGACTGAACAGGAAGCTGTACAATTGGCTCTGATGTATGGCAAATTTCCTATGGCAGGGGCCCGCATAGACAGCAGCAAACCTCAGTTGATAATCCATGTGAAGGACAATATCGGAATCCTGGTTTATCGAGTTCAATATTTCGCTGTGTCTGATGGAAAAAATTATCGATTTGGCATGATGATCAATGCAAAGAATGGAATGCTTGTAGACAAATGGAACACACTAGAAACTGCAAGAGAGAAACATCAGATGAAAGGTATAGGAGGCAACAAGTTGATAGTTAAAAAAACGTATGGGGAATTGCTACCTTATTTGCAAGTGAGACGCACTGGAGAAGACTGCTATTTCCGCAATGXP_014776931.1AACCCGTCCTTAGACAAAGTGTCTATAAGTCGTGTAGATAAATTCAATCAAGAAATGGATCCTCATCATGGAAGTGGGATTTATAATTTTATTTTTTACTACATTGTACACAATTTAAAAATGGATATCAAGGAGGCTTACCAAGTTTTCCTTATTGCCAATAAAATATATTGGCATCCTCATTCAGATTTCACTTCTGGGGCTTGTGATGTGTTGAAGGTTGCCTACGATCTTGGGAAAGATCTAGCCCCCTTTATTAAATCCTATGGGCTTGTGGGAATTAAACCATGCXP_014776937.1ATATTGCGTGTTCATTACGAGGAAAATTATGAAGATTCATACTGGAATGGGAAATATTGTACATTTGGTGATGGCCATACACGCTTTTATCCTTCAACAGACGCTGATGTTGTTGCACATGAATTTGCCCATGGTTTCACAGAACAACACTCTGGATTGATTTACTTTAACCAGTCTGGATCTATGAATGAAGCTTTTTCTGATATAACAGGGGAAGTCACTGAAGCTTACATAGATAAAAATGACTGGCTAATTGGCTTCTATATTGTGAAAGATAAGAAATCATACAGATTTATGACAGACCCATCCTTGGACAXP_014779995.1CTTGACTGTCGTCCCTTGCCCTGCTTCGTAGCTTACTTTTCCTTTCATATTTTTTGACCAAAAATAGTTAATGAAAAAGAATTGATAAAAATGTAAAAAAAAATATAACAATTTAAGTTGCTGGATTGACAAAACAGCAAAACTACAGACAGTATTCGTTCCGGCTTATTATTCTGAGTTCGAATCCCGCTGTCCTACTTGGCTACCAGACTTCACCTGTCTACCGGCTTAATACTATCACCGTGGGTGCTTTTAGCAGAATCCXP_014781458.1ATGAAAATTTTGGGATGGGGAATATTGCTCATTTGGTGATGGCGATACAAACGTTTATCCTCTTGTAGTTGCAGATGCAATTGGACATGAACTTGCTCATGGCTTCACAGAACAACACTCTGGATTGCTTTACAAAGACCAGTTTGGATCCATAAATGAGGCGTTTTCTGATATAACAGGAGAAGTCACTGAAGCTTATATGAGTGAGATTGACTGGTTTGTTGGCTTGGATGTCATTAAAGAAGAGGGTGCATTGAGATACATGGCAAACCCCTCCTTAGACAATGAATCTGXP_014782361.1GGTTTGGCAAGCGGTTTTGCTATCCACGGACTGAGTATCTATCATCACTGGGATATATTATTATCGGCGACATTAACCAAGGAAGAGGCTTTCGACATTACAATCATCTCGGCTGGGCACGGTCAGTTTAAAAAGTACATTTACAACTATAATTCGCACAGAAATGTTTACGTCGATGATTTCGGTGATGTAAGTTTGATCTACGAAATTGATTACCTAATATATACTGATGAAGTGGTTAAACGACCGGCGTTTCTTATAAGCGCTCATACCGGAGATATTTTGTTACAGTGGTCGAAGCTTGATACTTTTGCTGACCATTTACTCACTGGXP_014783435.1TAAGCAGACGGAAAGGATGGGGTACGAAAAAGGTTTTGAAGACTGCAGCTCATTCCAATCGTTTCTACTGGCATCCGTCAACTACTTTCGTTGAGGCCGCTTGTGACTTCATGAAGTCCGCTTATGACTCTGGATATGACACTAAACCTGTAGAGAGAGTTTTTAGAAAGGTTGGTATAGAAGTATGTCATCTGTCTTCATACATCCGAACAGTACACCAGAACTCGAAAATCGAGGGATTAAGTGCGGTCCCTGAAGAAXP_014783568.1GGCTGGAACTGAGAAAACCCCAAACTTTCCAAGGATGGACCCTTCCACATTCGAGTCTTGTACAAATGGATGGAGCGGAATCGTATGGAGGGTGGGTCGCCAACGCCAGTGACGTCCTCCAAATATTTGATTGTTTGTCTGAGAATCAGTGCAAATTGCTAGAAGGGGAGACCGTTCAGATGATGCTCAGCCGTCCTGAATATGAGAATGGTGACGAATGGTATGGATTTGGTTTAGAGGTAGATAATGGCTGTTCGTGGGGTCATACTGGXP_014784751.1CCTTGGATGTTGGTGGCAACTTGAACCGGGAATGACTTGGCAATGGCAGTTGACTAGTCCGCTGGATCTTACCTATGAAGTAGAGATGTATGATGTAGATCTATACGACACGTATGAACCGCAGTTCGACTACCTTAAAAAGTCACACATTCTGGTAGTCTGCTACATATCAGTCGGAACTTGGGAAAATTGGCGTCCAGATGCTCACAGTTTTCCAAACTCTACTCTAGGTAAACCTCTCTCTAAATGGCCAGGTGAGAGATGGCTAGATATTCGTAGTCCAGATGTAAAACGGATTATTTCGCAGGGAATCGAATTAGCTAGACGACGTGGTTGTGATGGTATTGAACCAGATAACATTTATGCATACGAAAATGACAACGGTTTGGGATTAACCGCTAATGACCAGCTCCAGTACAACATTTGGCTTTCTGTTGAGGCACATTCCCGTAATCTATCCATTGGTCTAAAGAACGATCCCAACCAAGCXP_014788506.1ATCATTCAAGATACGCAACGCTTTTTGTAGCTTCAAAAACCTTCCTCCGAATACCAAAGCTGTGTACACTGTAAGCACGGGTAACTTTGCTCGTGCCGTCGCATGGTTCGGCAGAAGAAACAACATCAAATGTACAATCCTAGTTCCAGATCATGCACCAAAATGCAAAACAGCCGCTGTTGAAAAGTTAGGTGCTGGCATAGTAAGGATTGAACATAAAGAATGGTTTGAAATCATAGCTGGTCGCAAGACTTAAGAGAAAGGAGAAAACCTTGGTGTTTACTTACATCCAGAATTTGATAGGAATGTTCTCGCAGGTATTTCCACATATCCTCTTTGTTGTTATTGTGGCTGCTGCTGTTGTTGTTGCTACTGTCACACTTATGTAATATCTTCTGCTTTCTTTTGTAAAGGAAACGGCACAGTTGCTTTGGAGATATTGCAAGAGTGACCGGACGTGGACACAATAATAATACCATATGGAGGAGGTGCTCTTTCTTCCGGTATGGXP_014790670.1GTTCCCTTTCTACACGGCATTTGTTGAGGGTTGGGGCCTATACTCGGAGTTCCTTGGAGAAGAAATGGGGATGTACAAAACCGATTATGACCGGATCGGTTCGTTTTGCATTTGAGCTTTTGCGAGCTCATCGTCTGTTCATTGATACAGGAATCCATGCAAAACAAATGACTCGGCAGCATGGAATCGATCTCCTGACCAACTTCACAGGCCTCAGTGAGAAACAAGCATCAATTGAGGTTGACCGCTACATTACCATCCCGGGTCAGGCCTGTGCTTATAAATTCGGAGAACTGAGGATTCTAGAACTGCGAAAGAAAGCTGAGAAAGCC

Motif search was employed to compare the motif locations between the HGT and endogenous genes. In the HGT and endogenous Zn-metalloproteinases, 7 types of motif were detected ([Fig. 6](#f0030){ref-type="fig"}). The motifs were similar in proteins of the horizontally acquired Zn-metalloproteinases, but differed to endogenous proteins.Fig. 6Detailed motif introduction of HGT ZnMPs.Fig. 6

2. Experimental design, materials, and methods {#s0010}
==============================================

2.1. Determination of HGT Based on BLAST Search and Phylogenetic Analysis {#s0015}
-------------------------------------------------------------------------

*O. bimaculoides* genome sequences were downloaded from the National Center for Biotechnology Information (NCBI, v2_0 version, GCA_001194135.1) and 33,638 protein-coding genes were employed in the present study [@bib1]. The bacteria sequences of 2,774 species were also collected from the NCBI ftp site. Additionally, genome sequences of 26 protozoa, 50 fungi, 12 plants and 7 vertebrates were downloaded from the Kyoto encyclopedia of genes and genomes (KEGG, [www.genome.jp/kegg/](http://www.genome.jp/kegg/){#ir0005}) database. It was composed by three rounds of BLAST alignment and two rounds of phylogenetic analysis. The HGT determination process was performed according to previous reports with modifications [@bib2]. The BLASTP search was performed to detect similar protein sequences between *O. bimaculoides* and the local database constructed by bacteria with an E value ≤10^−30^, coverage value ≥25% and identity value ≥25%. Following this, the BLASTP program with the same threshold was employed to estimate the distribution spectrum of sifted similar genes in 26 protozoa, 50 fungi, 12 plants and 7 vertebrates. The candidate genes with similar genes from 2 or more species were rejected. Following this, the sifted genes were adopted to BLASTP research against NCBI non-redundant (NR) protein database with an E value ≤10^−3^, coverage value ≥30% and identity value ≥30%. Phylogenetic analysis was composed with two steps. We used MUSCLE 3.8.31 (<http://www.drive5.com/muscle/>) and FastTree (<http://www.microbesonline.org/fasttree/>) in the first step to construct a Maximum likelihood (ML) tree. After this, CLUSTALX 2.0 (<http://www.clustal.org>) and MEGA 7.0 (<http://www.mega.co.nz>) were used based on genes selected in the first step for the NJ and ML trees reconstruction. The phylogenetic trees were select based on the phylogenetic topology patterns reported by Stanhope [@bib3]. After the second tree construction analysis, octopus genes with explicit topologies of HGT type were considered as the candidate sequences.

2.2. Detection of codon usage bias {#s0020}
----------------------------------

The correspondence analysis of codon usage bias was carried out to measure the degree of adaptation in the octopus HGT genes and the predicted bacteria donors. Codon usage analysis was performed using CodonW (<http://codonw.sourceforge.net>), and a primary orthogonal axis representing the greatest variation within the data was employed in the correspondence analysis.

2.3. PCR validation of HGT genes {#s0025}
--------------------------------

Adult octopuses were collected from a local market in Shenzhen, Guangdong Province, China, and maintained in aerated fresh seawater at 20±2 °C for a week before processing. Before sampling, the octopuses were washed by the sterile sea water and incubated in 75% alcohol for 1 min. Total RNA was isolated from octopus hepatopancreas using Trizol reagent (TaKaRa) following its protocol. The first strand cDNA synthesis was carried out based on Promega M -MLV RT Usage information using the DNase I (Promega)-treated total RNA as a template and oligo (dT)-adaptor as the primer. The reaction was performed at 42 °C for 1 h, terminated by heating at 95 °C for 5 min. The cDNA sequence fragments of HGT genes were cloned by PCR with primers. Following this, after detection by agarose gel electrophoresis, the PCR products were sequenced.

2.4. Zn-metalloproteinase family analysis {#s0030}
-----------------------------------------

By Multiple EM for the Motif Elicitation (MEME) suite, the conserved motifs of the gene family were analyzed [@bib4].
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